Plain Language Summary {#S0001}
======================

Chronic low back pain is one of the most common and costly healthcare problems. Research has shown that chronic low back pain is not just a physical disruption of the spine, rather it results from the combined effect of physical, psychological and social factors. One of the most important psychological factors is the personality type of the patient. Personality type refers to the psychological classification of people into different categories according to their preferences, tendencies, and consistent behaviors. It has been shown in research that personality type can affect one's perception of pain, the duration of pain, as well as how one copes with painful experiences. The current study aimed to find out if chronic low back pain patients have a distinct personality type, and whether the patients' personality type relates to being depressed, anxious or afraid to move because of the pain.

Our study found that both men and women with chronic low back pain had lower scores in the Openness to experience domain and higher scores in the Conscientiousness domain. This means that disabled low back pain patients may be less curious, and they may also be less open to their emotions. They also have a tendency to plan their moves cautiously. Patients with a higher personal tendency to experience negative emotions were more likely to be depressed and anxious.

We therefore conclude that patients with disabling chronic low back pain show characteristic personality features that make them more prone to be anxious, depressed and afraid to move because of their pain. Physicians would benefit from assessing patients' personalities to address protective and risk factors for psychological distress in those patients.

Introduction {#S0002}
============

Low back pain is a major health problem, and a leading cause of disability worldwide.[@CIT0001],[@CIT0002] The majority of patients have mild episodes with favorable functional outcomes.[@CIT0003] Nevertheless, a proportion of those patients progress into chronic low back pain, when the pain persists for more than 3 months and is usually associated with significant disability.[@CIT0001] These patients drive most of the direct and indirect costs associated with low back pain.[@CIT0004],[@CIT0005] Failure of recovery and transition to chronicity are more influenced by psychological determinants, than by physical or social ones.[@CIT0006]--[@CIT0008] Such determinants including depression, anxiety, and fear-avoidance beliefs, affect patient adherence to treatment,[@CIT0009] and are strong predictors of long-term disability and poor quality of life.[@CIT0010],[@CIT0011]

Patients' well-being is more closely dependent on psychological resources and subjective evaluations than on objective parameters. Pain-related beliefs and pain-coping strategies are known to be predictive of adjustment to chronic pain.[@CIT0012]--[@CIT0016] According to the fear-avoidance model, individuals maintain chronic pain as a result of negative appraisal of pain, which evokes catastrophic thinking, leading to pain-related fear, and ultimately to avoidant behavior.[@CIT0017],[@CIT0018] Previous studies have suggested that acceptance and catastrophizing about chronic pain are associated with patients' personality traits.[@CIT0019],[@CIT0020] The diathesis stress model suggests that personality traits existing before the onset of chronic pain are activated and aggravated when confronted with stressful life events, such as chronic pain. Those same traits may trigger psychopathology and pain catastrophizing, leading to avoidant and disabling attitudes.[@CIT0021] For instance, patients with personality traits such as high Neuroticism and negative affect present more catastrophic thoughts about pain, which lead to kinesiophobia, and eventually to poor pain adjustment, higher pain intensity and depression.[@CIT0017],[@CIT0022] Further, depending on their personality traits, some patients with chronic low back pain are more prone to the development of central sensitization symptoms, causing a dysregulation of the central nervous system with neuronal hyperexcitability to both noxious and non-noxious pain stimuli.[@CIT0023]

Existing evidence on the personality and pain coping relationship comes from heterogeneous samples including a wide variety of chronic pain conditions such as fibromyalgia, headache and migraine, trigeminal neuropathy, as well as musculoskeletal disorders.[@CIT0019],[@CIT0024],[@CIT0025] Studies specifically focusing on the personality--pain-coping relationship in patients with chronic low back pain remain scarce.[@CIT0014],[@CIT0023],[@CIT0026],[@CIT0027] It is thus important to identify the patients whose personality traits put them most at risk of maladjustment to pain and negative mood, subjecting them to the risk of pain recurrence and chronicity, as well as long-term disability, and hence design interventions that seek to modify their behaviors to avoid further pain.[@CIT0013],[@CIT0014]

In addition, previous studies have mainly focused on maladaptive personality traits or personality traits corresponding with psychiatric diagnosis in pain patients.[@CIT0019],[@CIT0028] Conversely, trait models of personality, such as the Five-Factor Model,[@CIT0015] view personality along a continuum rather than a categorical approach and avoid distinguishing between clinically significant personality maladaptation diagnosed as personality disorders and healthy conditions of personality. Trait models define personality traits as enduring patterns of thoughts, feelings and behaviours, which are formed through childhood and increase in consistency throughout life. The Five-Factor Model determines each person's individuality according to five broad dimensions: Neuroticism contrasts emotional stability with negative emotionality associated notably with pain, Extraversion implies an energetic approach towards social life and activity, Openness to experience describes the depth and complexity of patients' mental and experiential life, Agreeableness describes how patients relate to others in terms of trust and altruism and Conscientiousness defines task- and goal-oriented behaviour including pain management.[@CIT0015] Among these five broad personality dimensions, most pain studies limited their focus on the role of Neuroticism, which is known to increase vulnerability to develop depression,[@CIT0016],[@CIT0029] anxiety,[@CIT0030],[@CIT0031] kinesiophobia[@CIT0022] and pain catastrophizing.[@CIT0017],[@CIT0025] Most studies predominantly considered personality traits to be risk factors, neglecting their protective role. Yet, patients with a high level of Agreeableness rely on their social support network to relieve their emotional distress. In addition, high levels of Conscientiousness have been positively related to acceptance of life with the disease,[@CIT0013] while low levels of Conscientiousness may lead to difficulties in defining meaningful goals, low motivation, and problems with adaptive coping.[@CIT0025]

Therefore, the present cross-sectional study adopted a trait model perspective and specifically assessed all five personality dimensions in a homogeneous carefully selected sample of 102 patients presenting with disabling chronic low back pain, without current psychiatric disorders, and analyzed how personality traits are associated with anxious and depressive mood as well as with fear-avoidance beliefs.

Patients and Methods {#S0003}
====================

Program and Participants {#S0003-S2001}
------------------------

This is a cross-sectional study of chronic highly disabled low back pain patients joining the multidisciplinary biopsychosocial rehabilitation program run at the University Hospitals of Geneva, Switzerland. The program is designed for patients who are still highly disabled despite standard care from their general practitioner, including pain medication and individual exercised based physiotherapy.

This program for chronic low back pain patients was designed in 2005 to restore the individual's musculoskeletal function. A multidisciplinary team (rheumatologist, rehabilitation physician, pain specialist, psychiatrist, physical therapists, occupational therapists and a psychologist) run the setup, essentially following small groups of four to six patients in a high-intensity, outpatient four-week program of a total of 100 hours, as previously described in detail in an earlier publication.[@CIT0032],[@CIT0033] Basically, this program aimed to integrate cognitive behavioral components, and work-related goals and outcomes, into sessions of land- and pool-based physical therapy, and spine ergonomic counselling and psychological support.

To enroll in this program, patients had to be 18 to 65 years old and suffering from disabling non-specific chronic low back pain (with or without radiating leg pain) for more than 3 months, despite standard medical and exercise-based physical therapy prescribed by their general practitioner. Exclusion criteria were specific low back pain due to infection, a tumor, spondyloarthropathy, radicular leg pain due to disc herniation, and neurogenic claudication related to spinal stenosis. The diagnosis of chronic non-specific low back pain was confirmed by a senior Rehabilitation physician or a Rheumatologist. Patients suffering from medical comorbidities that could interfere with or prohibit their participation (e.g., cardiac or pulmonary failure, severe mood disorder, disabling knee osteoarthritis), or from neck pain or diffuse chronic pain syndrome (including fibromyalgia, chronic fatigue syndrome and somatoform disorders), were also excluded, as well as patients with current active psychiatric diagnosis, such as major depressive episode or alcohol abuse according to ICD-10 diagnostic criteria.

The study was conducted in accordance with the Declaration of Helsinki 2000. The study was performed on the anonymized data of patients enrolled in the program. At inclusion, all patients signed an informed written consent form allowing for the anonymized use of their clinical data for research purposes. One hundred and two participants joining the multidisciplinary functional rehabilitation program were included in the present study. The program starts with a one-day individual evaluation that involved physical and psychological testing by senior health professionals, and the completion of a series of questionnaires. All the collected data were shared in a multidisciplinary meeting in order to set adapted, individualized goals for each patient.

Measures {#S0004}
========

Pain {#S0004-S2001}
----

Self-rated pain was assessed on a visual analogue scale of 0--10 cm, where "0" represented no pain and "10" represented the worst pain experienced. Duration of the current episode was defined according to patients' medical record.

Disability {#S0004-S2002}
----------

Disability was assessed using the Oswestry Disability Index (ODI).[@CIT0034],[@CIT0035] It is the most commonly condition-specific disability measure used in chronic low back pain. Its 10 self-rated items measure how back or leg pain affects the patient's ability to manage everyday life. The total score ranges from 0 to 100: 0--20% indicate minimal disability, 20--40% moderate disability, 40--60% severe disability, 60--80% crippled state and 80--100% indicate patients who are bed-bound.

Personality Traits {#S0004-S2003}
------------------

The Revised Neuroticism-Extraversion-Openness Personality Inventory (NEO-PI R) is a 240-item questionnaire that has been extensively validated.[@CIT0036] It was developed to measure the five-factor model using rational and factor analytic methods on large samples of normal adult volunteers and is a comprehensive self-report instrument that operationalizes the five-factor model of personality.[@CIT0036],[@CIT0037] The questionnaire was previously validated in pain populations.[@CIT0025],[@CIT0038] Internationally recognized as a gold standard, the 240 items are rated on a 5-point agreement scale and grouped into five main personality dimensions (score range 0--192). Each domain is subdivided into six lower-order facets (score range 0--32).

Neuroticism contrasts emotional stability with negative emotionality, such as feeling anxious, nervous, or tense. Extraversion implies an energetic approach towards the social and material world and includes traits such as sociability, assertiveness, and positive emotionality. Openness to experience describes the breadth, depth, and originality of an individual's mental and experiential life. Agreeableness includes traits such as altruism, tender-mindedness, and modesty. Finally, Conscientiousness refers to socially prescribed impulse control that facilitates task-directed behavior, such as thinking before acting, delaying gratification, and prioritizing tasks.

Fear-Avoidance {#S0004-S2004}
--------------

The Tampa Scale for Kinesiophobia (TSK) developed by Miller et al[@CIT0039] is a self-rated measure of fear of movement. Kinesiophobia is defined as an excessive, irrational and debilitating fear of physical movement and activity resulting from a feeling of vulnerability to painful injury or re-injury. The scale was validated and found to be responsive in chronic low back pain patients.[@CIT0040],[@CIT0041] Seventeen items are rated on a 4-point Likert scale ranging from "strongly disagree" to "strongly agree". A total score is calculated with a range from 17 to 68, where higher scores indicate higher degrees of kinesiophobia.

Depressive and Anxious Moods {#S0004-S2005}
----------------------------

The Hospital Anxiety and Depression scale (HADS)[@CIT0042] is a self-rated scale and a reliable instrument for detecting states of depression and anxiety in the setting of a general hospital practice. The scale was validated in chronic low back pain patients.[@CIT0043] It is composed of 14 items each rated on a 4-point (0--3) response category with a total score of 0 to 21 for anxiety and 0 to 21 for depression. A score of 8 to 10 is suggestive of the presence of the respective mood, and a score of 11 or higher indicating probable presence of the mood disorder.

Sample Size Calculation {#S0004-S2006}
-----------------------

When comparing the CLBP population to the normal population, 44 patients are required to have a 90% chance of detecting, at 5% significance level, a difference in a personality type of 0.5 standard deviation. Since average personality scores differ between men and women, the total sample size required is 44 men and 44 women.

Statistics {#S0004-S2007}
----------

One-sample *t*-test was used to compare sample means in the five personality domains and the French average population norms.[@CIT0044] Associations between the five personality domains and fear-avoidance (TSK), and anxiety and depression (HADS) were assessed using Pearson's correlation, after checking for bivariate normality. Associations adjusted for gender, age, duration of current episode of low back pain and current pain intensity were estimated using linear regression. R squared were used as a measure of effect size. A specific focus was included on the six facets of the Neuroticism domain and their association with fear-avoidance, anxiety and depression. All calculations were implemented in R software. P values \<0.05 were considered significant, without correction for multiple testing, since the focus of this study is more on the strength of the associations.

Results {#S0005}
=======

The study sample (n =102) of chronic low back pain patients included slightly more men than women (57.8% male), with a mean age of 40.8±10.1. The average pain intensity was 5.7±2.9, and the average score on the ODI was 43.0±13.8 indicating severe disability. Socio-demographic characteristics and baseline scores are presented in [Table 1](#T0001){ref-type="table"}. Scores of HADS indicated that the sample was in the borderline range for both anxiety and depression, with slightly higher scores on anxiety. The average score for kinesiophobia as assessed by the TSK was 43.1±7.6, which lies above the cut-off score of \>37 for clinically significant fear of movement.Table 1Characteristics of the Sample (n=102)CharacteristicsSampleAge in yearsM(SD)40.8(10.1)Gender (%)Male59(57.8)Education (%)Primary49 (48.0)Secondary35(34.4)University15 (14.7)Not specified3(2.9)Visual Analogue Scale for pain (0--10)M (SD)5.7(2.0)Oswestry Disability Index (0--100)M (SD)43.0 (13.8)Duration of current low back pain episode (%)\<7 weeks6(5.9)7 weeks--3 months7(6.9)3 months--6 months9(8.8)6 months--18 months36(35.3)\>18 months35(34.3)Not specified9(8.8)Hospital Anxiety and Depression Scale: Depressive Mood (0--21)M (SD)8.7(3.8)Hospital Anxiety and Depression Scale: Anxious Mood (0--21)M (SD)9.6(3.6)Tampa Scale for Kinesiophobia (17--68)M (SD)43.1(7.6)Health StatusBMI M(SD)26.6(4.8)Back Surgery22(21.6)

Regarding personality traits, both men and women were found to have significantly lower average scores on the Openness to experience domain than the general population according to reference norms of the French NEO PI-R[@CIT0044] (105.0 vs 115.5 for men, and 108.7 vs 117.5 for women, p-values \<0.01 for both men and women, as shown in [Table 2](#T0002){ref-type="table"}). Both genders also had higher average Conscientiousness scores (124 vs 115.5 for men and 124.5 vs 116.5 for women, p-value \<0.01 for both men and women), while only women in our sample had significantly higher Agreeableness scores than the general population (129.5 vs 124, p-value = 0.02).Table 2Comparison of Population and Sample Mean Scores in Personality DomainsDomainsSample MeanPopulation Mean^a^*P* valueMen (n=59)Neuroticism88.686.50.44Extraversion106.7110.50.10Openness105.0115.5\<0.01\*\*Agreeableness120.5117.50.23Conscientiousness124.0115.5\<0.01\*\*Women (n=43)Neuroticism94.696.50.64Extraversion104.8110.00.10Openness108.7117.5\<0.01\*\*Agreeableness129.5124.00.02\*Conscientiousness124.5116.5\<0.01\*\*[^1]

As shown in [Table 3](#T0003){ref-type="table"}, results of the correlation show that Neuroticism was positively associated with higher fear-avoidance, depression and anxiety, with anxiety showing the strongest association (correlation coefficient equals 0.21, 0.35 and 0.44, respectively). Interestingly, these results did not change after adjusting for age, gender, duration of current low back pain episode and pain level (0.25, 0.38 and 0.49, respectively). Extraversion and Openness domains showed weak negative correlation with depression scores (−0.25, −0.27), with Extraversion also inversely correlated with fear-avoidance, but only after adjustment with covariates (adjusted correlation coefficient equals −0.23). Conscientiousness showed weak negative correlation with depression and with anxiety after adjustment (−0.21, −0.21).Table 3Association of Personality Domains with Fear-Avoidance, Anxiety and Depression (n=102)DomainsUnivariableMultivariableCoef*R*^2^Adjusted Coef^a^*R*^2^TSKNeuroticism0.21\*0.040.25\*0.12Extraversion−0.190.04−0.23\*0.11Openness−0.140.02−0.130.08Agreeableness−0.190.04−0.170.09Conscientiousness−0.070.01−0.080.07HADS AnxietyNeuroticism0.44\*\*0.200.49\*\*0.35Extraversion−0.160.03−0.210.16Openness−0.040.01−0.040.13Agreeableness−0.090.01−0.150.15Conscientiousness−0.150.02−0.21\*0.15HADS DepressionNeuroticism0.35\*\*0.130.38\*\*0.23Extraversion−0.25\*0.07−0.28\*\*0.13Openness−0.27\*\*0.08−0.27\*\*0.15Agreeableness−0.120.02−0.170.09Conscientiousness−0.20\*0.04−0.21\*0.12[^2]

Analysis of the six facets of the Neuroticism domains revealed that all facets, except for Impulsiveness, showed moderate-to-strong positive correlations with depressive (correlation coefficient after adjustment: Anxiety 0.25, Anger hostility 0.27, Depression 0.42, Self-consciousness 0.32, and Vulnerability to stress 0.30) and anxious moods (Anxiety 0.56, Anger hostility 0.36, Depression 0.51, Self-consciousness 0.21 and Vulnerability to stress 0.31). Fear-avoidance weakly correlated with Anxiety, Anger Hostility and Depression facets (0.26, 0.23 and 0.28, respectively) ([Table 4](#T0004){ref-type="table"}).Table 4Association of Neuroticism Facets with Fear-Avoidance, Anxiety and Depression (n=102)DomainsUnivariableMultivariableCoef*R*^2^Adjusted Coef^a^*R*^2^TSKN1 Anxiety0.20\*0.040.26\*0.10N2 Anger Hostility0.22\*0.040.23\*0.09N3 Depression0.21\*0.050.28\*\*0.11N4 Self-consciousness0.110.020.140.06N5 Impulsiveness0.140.020.150.06N6 Vulnerability0.030.010.070.04HADS AnxietyN1 Anxiety0.51\*\*0.260.56\*\*0.34N2 Anger Hostility0.34\*\*0.120.36\*\*0.16N3 Depression0.46\*\*0.230.51\*\*0.30N4 Self-consciousness0.180.030.21\*0.08N5 Impulsiveness0.120.020.190.07N6 Vulnerability0.28\*\*0.080.31\*\*0.13HADS DepressionN1 Anxiety0.25\*0.060.25\*0.13N2 Anger Hostility0.25\*0.060.27\*\*0.15N3 Depression0.38\*\*0.150.42\*\*0.25N4 Self-consciousness0.28\*\*0.080.32\*\*0.18N5 Impulsiveness0.080.010.110.09N6 Vulnerability0.25\*0.070.30\*\*0.16[^3]

Discussion {#S0006}
==========

In the current study, disabled chronic low back pain patients showed characteristic personality features that deviated from the general population norms when assessed by the dimensional Five-Factor Model of personality. However, they did not reach maladaptive or clinically significant forms of personality disorders, confirming that chronic pain patients present with a underlying personality structure that is similar to non-pain-suffering individuals of the general population.[@CIT0038] This result confirms the need to assess personality, not only as a comorbid psychiatric disorder but rather as an individual vulnerability and resilience factor in multidisciplinary biopsychosocial rehabilitation programs for non-specific chronic low back pain patients.[@CIT0045] Proper assessment enables the individualization of treatment to build upon each patient's psychological frame of mind to maximize the potential for effective functioning.

Previous evidence suggest that two typical distinguishing personality traits in chronic pain sufferers from the general population include high levels of harm avoidance and low levels of self-directedness.[@CIT0025] Low self-directedness often manifests as difficulty with defining and setting meaningful goals, low motivation, and problems with adaptive coping. In the present study, the personality profiles of chronic low back pain patients were indeed characterized by high levels of Conscientiousness and milder levels of Openness to experiences in both male and female patients. According to the Five-Factor Model of Costa and McCrae,[@CIT0015] low levels of Openness to experience indicate a lack of intellectual curiosity, imagination and preference for a variety of activities. These individuals prefer strict routines and experience difficulties adapting to the changes requested in their lives. In the context of chronic low back pain, such changes include working incapacity, inability to carry food purchase, impact on sexual life and marital dynamics. High levels of Conscientiousness reveal a tendency to be organized, disciplined and to prefer planned rather than spontaneous behavior.[@CIT0015] Our results confirm that chronic low back pain patients present with little capacity to regulate and adapt behavior to demands of a situation in order to achieve their goals and fail to adaptively cope with emerging difficulties.

Within the general chronic pain population, a high level of harm avoidance is also reported. This personality feature refers to a tendency to be fearful, pessimistic, sensitive to criticism, and requiring high levels of re-assurance.[@CIT0025] The Neuroticism dimension of the Five-Factor Model assesses the individuals' tendency to experience negative emotions and interpret ordinary situations as threatening and minor frustrations as hopelessly difficult.[@CIT0015] Individuals with high Neuroticism are emotionally overwhelmed and at higher risk to develop common mood disorders such as depressive or anxious disorders. Contrary to previous evidence, the patients of the present study have not shown high levels of Neuroticism. This result might be explained by the fact that patients with clinically diagnosed major depression have been excluded from the present study sample. Indeed, Naylor and colleagues[@CIT0025] have previously highlighted that controlling for comorbid anxiety and depression in study samples may lead to different results, because of the overlap between depressive-anxious mood states and Neuroticism personality traits.

Besides the distinguished patterns of low Openness and high Conscientiousness, higher levels of Agreeableness emerged as a distinctive personality feature in the women subgroup. According to the Five-Factor Model, individuals with high Agreeableness levels are perceived as kind, cooperative, warm and considerate.[@CIT0015] In the general population, Agreeableness is higher in women.[@CIT0046] Results of our study suggest that this gender bias is even stronger in a clinical chronic low back pain population. Interestingly, this dimension showed no association neither with fear-avoidance nor depressive or anxious mood in pain patients, and seems indeed related to a gender bias rather than to psychological pain repercussions.

Regarding the association between personality traits and adjustment to chronic pain, we assessed the relationship between the five personality dimensions and patients' level of fear-avoidance, depressive and anxious mood. Results show that Neuroticism is positively related to anxious and depressive mood, as well as fear-avoidance, even in our sample free of psychiatric diagnoses. Kadimpati and colleagues[@CIT0026] had previously indicated that Neuroticism is independently associated with greater pain catastrophizing above-and-beyond the contributions of sociodemographic characteristics, pain severity, and clinical depression. In the present sample, anxious and depressive moods were positively associated with five out of the six Neuroticism facets after adjusting for covariates. Patients seem capable to resist temptation and tolerate frustration, however what seems to be related to their emotional distress is the social intimidation and embarrassment as well as difficulties to remain calm under pressure. Neuroticism increases these processes, by leading to more catastrophic thoughts about pain and the production of more negative emotions.[@CIT0017] In our study, analysis of the six sub-facets of Neuroticism showed that fear-avoidance is significantly related to anxiety, anger and depression facets. Thus, high Neuroticism is indeed not per se a characteristic feature of chronic pain patients, but it is associated with the patients' use of coping strategies to control and adjust to pain. On the other hand, Extraversion showed a reverse association with fear-avoidance and depressive moods. This association remained significant after adjusting for covariates. This finding coincides with the rare existing evidence relating Extraversion to positive pain-related beliefs.[@CIT0022] In the general population, Extraversion has been found to have a strong and direct effect on psychological well-being.[@CIT0047] In pain patients, positive personality traits, such as optimism and hope have a protective role towards pain and they show an inverse relationship with pain catastrophizing.[@CIT0048]

With respect to Openness to experience, the present study confirmed that this dimension presents a reverse relationship with depressive mood, without relating to fear-avoidance. For the past 30 years, cognitive-behavioral models of pain have guided the development of psychologically based treatment approaches, and they stress the fact that patients with increased psychological flexibility, who are open and engaged, reach more positive outcomes because of their decentering and committed behavior.[@CIT0049] While the Neuroticism dimension seems to interact with patients' cognitive processes, in contrast Openness to experience seems to relate to their emotional state. The dimension of Openness to experience surely deserves further attention and research in chronic pain patients. Interestingly, we also found no significant association between Conscientiousness and fear-avoidance, instead, this personality dimension was negatively related to anxious and depressive moods. In the current sample of patients, with high levels of Conscientiousness and low levels of Openness, they seem to accept a life with chronic pain without tendency of avoidant behavior; however, they express higher levels of anxious and depressive mood in their current condition. High Conscientiousness seems to intervene in emotional regulation rather than behavioral avoidance in pain patients.

Results of the current study show how personal determinants such as personality traits associate with pain avoidance, depressive and anxious mood in chronic low back pain patients. These results, therefore, have an important implication on the design of treatment programs for those patients. They underline the importance of incorporating a pre-treatment screening to identify those patients at risk of poor pain adjustment and subsequent disability and loss of quality of life, especially in intensive treatment programs for highly disabled population. This element appears to be neglected by many multidisciplinary treatment programs.[@CIT0050] Identifying these traits could help anticipating and better addressing psychopathological comorbidities that could interfere with the program success.[@CIT0051],[@CIT0052] It would provide important clues for therapists on how to individualize their approach even within a group program, for example in setting adapted realistic rehabilitation goals for each participant or when identifying personality features to encourage and endorse as facilitators to the success of the treatment. Finally, since Extraversion had an inverse association with fear-avoidance and depression, it would be plausible that programs be designed in a way that allows patients to interact within psychologically diverse groups, and thus benefit from treatment-based activities to expand their social networks and develop their social support.

The strengths of the current study include the utilization of a comprehensive assessment of all five dimensions of personality, rather than limiting the analysis to Neuroticism as in previous studies.[@CIT0022],[@CIT0026] Most importantly, the use of a dimensional and self-assessed approach of personality, fear-avoidance and mood, allowed for focusing on underlying psychological processes, rather than on comorbid psychiatric disorders according to diagnostic categories. An additional strength of the study is the carefully selected homogenous sample of a group of disabling chronic low back pain patients without psychiatric disorders. Those patients incur larger share of the social burden, and drive most of the costs related to low back pain management. Nevertheless, the study has some limitations. We did not include a control group from the general Swiss population to compare our sample's personality to a non-clinical Swiss sample. We relied on the general population norms of the French NEO PI-R. However, mean differences in personality traits across countries and cultures are known to be about 8.5 times smaller than differences between any two individuals randomly selected from these samples.[@CIT0053] In addition, the cross-sectional design did not allow for exploring temporal relations, or effects of personality on treatment response.

Conclusions {#S0007}
===========

The present study stresses the importance of considering chronic pain patients' personality traits, in order to assess their individual differences regarding pain-related cognitive and affective distress. Chronic low back pain patients present lower Openness to experience and higher Conscientiousness in comparison to the general population norms. Four out of the five personality dimensions, except for Agreeableness, were significantly associated with patients' depressive mood. We confirmed in the chronic low back pain population, the positive association between Neuroticism and depressive mood reported in other chronic pain populations. Extraversion, Openness to experience and Conscientiousness showed a reverse relationship with depressive mood.

These results also suggest that highly demanding treatments like intensive multidisciplinary treatment programs would gain from exploring personality traits as they could be important facilitators or barriers to the success of the program. Further research in the domain is warranted, particularly using a longitudinal design, to confirm these results and refine recommendations for clinicians.

Finally, Openness to experience and Conscientiousness are potential protective factors in chronic low back pain patients, again deserving assessment in future longitudinal studies. They could be promising determinants of patients' psychological flexibility and degree of acceptance with respect to their chronic pain.
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[^1]: **Notes:** ^a^According to the reference norms of the French NEO PI-R (Rolland, 1998). \**P*\<0.05, \*\**P*\<0.01.

[^2]: **Notes:** ^a^Adjusted for age, gender duration of current episode, and pain level. \**P*\<0.05. \*\**P*\<0.01.

[^3]: **Notes:** ^a^Adjusted for age, gender duration of current episode, and pain level. \**P*\<0.05. \*\**P*\<0.01.
